Main Objective: To evaluate the effect of Fixed-Dose Combination (FDC) drugs on sputum conversion time in active tuberculosis.
Introduction
Tuberculosis (TB) remains as a significant public health problem in Sri Lanka. Every year there are 8000 -10,000 new cases and about 300 deaths of tuberculosis are reported by the national TB control programme in the country. 1 Sri Lanka implemented Directly Observed Treatment Short course (DOTS) in the national TB control programme in 1997. One key element of DOTS strategy is the use of short course chemotherapy regime under direct observation. This ensures patients taking right drugs in correct doses at correct intervals for correct period of time.
FDC drugs are said to be a quality combination of Anti-TB drugs in a single tablet. FDC simplifies the administration of drugs in many ways. Patients have fewer tablets to swallow, which in turn improve their compliance. Having fewer tablets to handle, supervision of drug intake becomes quicker. FDC also reduces potential prescription and counting errors of health care workers administering DOTS. If treatment is not observed, patients cannot be selective in the choice of drugs to ingest. With FDC ordering of drugs, storage, and stock control is simple and time saving. From the programme point of view, calculating drug needs, procurement, distributing and stoking throughout the programme will become simpler and probably be cost effective. WHO strongly recommends the use of FDC drugs for treatment of tuberculosis. 2 In the year 2005, FDC drugs were introduced to Sri Lanka. A study conducted in Taiwan Su and Perng have found that FDC was equally effective as separate drugs in the management of active pulmonary tuberculosis. 3 It is stated that patients soon become noninfectious when they are started on anti TB treatment. How soon a patient becomes noninfectious is a frequently ask question by health care workers and family members of the patients when they are asked to take care of patients. Sputum conversion time is a rough measure of the period of infectiousness. It is generally accepted that a patient with a long sputum conversion time transmits the disease for a longer period. Use of FDC drugs in DOTS is a new experience to Sri Lanka. Since its introduction, these drugs have been extensively used by the doctors in TB control. To our knowledge, no information is available about the effect of FDC chemotherapy on sputum conversion time in Sri Lankan patients.
The main objective of this study was to evaluate the effect of FDC chemotherapy on sputum conversion time in active pulmonary tuberculosis. In addition this study attempted to find out the association between sputum conversion time with some selected patients' characteristics. We believe that the results of this preliminary study will help to disseminate the knowledge among doctors with regard to the pattern of sputum conversion time with FDC drugs and other factors associated with it. It is also hoped that the experience and information obtained from this study will serve as a basis for a large scale study in future.
Method

Design and set up
This is a prospective study of smear positive PTB patient who were started on anti TB treatment at the District chest clinic Kandy. This clinic is the second largest TB control unit in Sri Lanka and serves as a training centre in respiratory medicine as well. Following categories of patients were excluded from the study.
• Patients who started treatment out side and transferred to the chest clinic Kandy.
• Patients who interrupted treatment due to adverse effects of drugs and other reasons.
• Patient who started treatment at the chest clinic Kandy and transferred out to other districts.
Data collection
An interviewer administered structured questionnaire was used to collect patient's information. With informed voluntary consent, each patient's demographic profile, potential risk factors, weight, height, results of pre treatment and follow up investigations were all collected and recorded.
Patients were diagnosed as PTB smear positive when they were found positive for acid fast bacilli after examining three sputum samples. Spot, early morning and spot sputum samples were collected for direct sputum smear microcopy from each TB suspect for the diagnosis. Follow up sputum examinations were done weekly intervals after starting anti TB treatment. Two sputum samples (early morning and spot) were examined at each visit. Once a patient was found negative for AFB, at least one set of sputum sample was examined again at the following week to confirm the results. In addition, sputum samples of all patients in the study group were again tested routinely at the end of intensive phase of the treatment.
All sputum examinations were done at the chest clinic sputum microscopy lab by qualified staff adhering to WHO recommended procedures. Positive sputum smears were graded using standard counting techniques. 4 The AFB grading was recorded as scanty, 1+, 2+, and 3+ according to the bacterial count observed in the oil immersion field. Body Mass Index (BMI) categorization was done using standard reference values for different age groups. 5 Patients were reviewed at weekly intervals at the District chest clinic while they were on directly observed treatment daily at respective DOTS centres.
Data analysis
Data were entered and analyzed using Minitab computer software package.
Statistical analysis was performed using correlation analysis, t tests, and χ 2 test whenever appropriate. P value of < 0.05 was considered statistically significant.
Results
A total of 58 PTB smear positive patients were selected and regularly followed up for the study. Three patients died during the period of follow up. Six patients belonged to the category II treatment regimen. 
Characteristics of patients
Analyses of initial bacillary load
Out of pre treatment positive sputum smear microscopy results, the highest positive grading of each patient was recorded for analysis. Twenty seven (46.6%) patients belonged to the one + category (table 04) .
Sputum Conversion Time
Out of 58 patients selected, sputum conversion was analyzed in 55 patients using weekly sputum microscopy examination results. Of all follow up patients including category II patients, 37 (67.27%) had sputum conversion at the end of 4 th week, 53 (96.36%) at the end of 8 th week, and the remaining 2 (3.64%) completed sputum conversion at the end of 10 th week ( 
Factors associated with sputum conversion
Correlation coefficient analysis was performed to find associations between sputum conversion time and selected quantitative variables (table 07) . Initial bacillary load measured by pre-treatment sputum smear grading showed a significant positive correlation with the sputum conversion time (r = 0.53). Student t test was applied to analyze the difference of sputum conversion times between two sexes (table 08) . Male patients showed significantly longer sputum conversion time than female (P = 0.03).
Effect of heavy smoking and alcohol addiction on sputum conversion time was assessed in 35 male patients in the study group (table 09) . Heavy smoking showed a significant association with delayed sputum conversion time (X 2 = 6.42, P = 0.01).
Discussion
Pulmonary Tuberculosis (PTB) is the commonest form of tuberculosis and is transmitted by airborne route. Patients with active pulmonary tuberculosis who have large number of bacilli in the lungs are the main source of the disease in the community. 6 Isolation of acid fast bacilli by direct smear sputum microscopy is the most important method of diagnosis of pulmonary tuberculosis. After initiating anti TB therapy, the bacilli population will gradually decrease and it will come to a stage where the sputum direct smear will not yield a positive result for AFB. Disappearance of AFB from sputum smears has become the most accepted and widely used measurement of treatment response in active pulmonary tuberculosis.
Of our sample of 58 patients, male patients comprised nearly double the number of females confirming the usual sex distribution of smear positive PTB in the South-East Asia region. The age distribution however showed a peak case detection in the 46-60 age group in contrast to that of the region remains 25-34 years. 7 The observed difference may be at least partly due to the present aging population structure in Sri Lanka. This may also reflect the quality of implementation of TB control programme in Sri Lanka. A fair number of patients (60%) have secondary school education reflecting high adult literacy rate in Sri Lanka. A large proportion of patients were found severely wasted as measured by BMI. None of the female patients were found either having a history of smoking or alcohol consumption. Such habits are culturally prohibited among Sri Lankan women. In contrast, there was high proportion of alcohol addicts and heavy smokers among male patients.
This study revealed that out of all sputum positive cases (cat I and II), sputum conversion rate at the end of eight weeks of FDC chemotherapy was 96.36 %. That was 92.0% for category I patients treated with separate drugs under directly observed treatment daily in the year 2003 in the same District. 1 This suggests that there is at least a 4.0% increase in the sputum conversion rate with FDC drugs in contrast to that of separate drugs. The present study also revealed that the mean sputum conversion time was 3.8 weeks with SD = 2.5 weeks. In a similar study conducted in Spain with separate drugs, DominguezCastellano et al. have reported that it was 4.0 weeks with SD = 2.7 weeks. 8 It was found that gender is associated with sputum conversion time in addition to the observed difference in the incidence of TB between two sexes. Females showed a significantly shorter sputum conversion time. In comparison to males, females are genetically stronger, health conscious and less associated in high risk behaviours such as smoking and substance abuse. Such characteristics of females can be hypothesized as contributory factors for observed difference since there is no significant age difference seen between male and female TB patients in the group studied.
Among the quantitative variables analyzed in the present study, initial bacillary load measured by sputum smear grading showed a significant positive correlation with sputum conversion time. Similar observation has been reported in other studies. 9, 10 It has also been reported in another studies that age is significantly correlated with sputum conversion time. 8, 11 The present study did not show any such association.
It was observed that interruptions of treatment due to adverse effects were significantly low with FDC drugs during the study period though it was not objectively evaluated in this analysis. Three deaths that had occurred during the early part of the treatment were associated with late diagnosis and presence of complications such as severe bronchiactasis and diabetes mellitus.
Better patient compliance and evidence of easy administration of drugs were also experienced with FDC during this study.
Conclusions
With FDC drugs under directly observed treatment, patients with active PTB become smear negative in 4 weeks on average. Heavy smoking significantly delays sputum conversion. The experience and findings obtained from this study would help to formulate a large scale evaluation of FDC chemotherapy on TB control in Sri Lanka.
